We present results from Lyon-Fedder-Mobarry (LFM) global, three-dimensional quencies of the magnetosphere, magnetospheric cavity modes can be energized.
Introduction
Several observational studies suggest that some dayside magnetospheric ultra-low frequency 20 (ULF) pulsations may be directly driven by ULF fluctuations in the solar wind dynamic pres- 
26
Other observational studies [Sibeck et al., 1989; Korotova and Sibeck, 1995; Matsuoka et al., 
Methodology
The details of the Lyon-Fedder-Mobarry (LFM) simulation code, the computational grid, and 36 the numerical techniques used to solve the single-fluid ideal MHD equations can be found in couples to an empirical ionospheric model, which forms a two-way coupling between the sim- time series, n(t), at the LFM upstream boundary at x = 30 R E of the form: n(t) = n 0 + 55 δn sin(ωt). The four monochromatic driving frequencies chosen for analysis in this study are 56 5, 10, 18, and 25 mHz and the background number density, n 0 , is 5 particles/cm 3 . In the that of the monochromatic input number density time series (with 20% oscillation amplitudes).
68
In addition, in all five simulations, we introduce an appropriate out of phase oscillation in the 
74
The power spectral density (P SD) of the continuum simulation input p dyn time series is
75
shown as the red trace in the inset panel in Figure 1a . Note the relatively uniform distribution of significant ULF wave power in the 0 to 20 mHz frequency band in the upstream p dyn driving,
84
which is the spectral profile that drives the magnetosphere.
85
The filtering/attenuation of the input time series in the continuum simulation results in up-
86
stream driving at (20,0,0) R E on the order of 13%, reduced from the roughly 20% value imposed 87 at the upstream boundary (in the RMS sense described above). As the inset panel in Figure 1a 88 suggests, the filtering/attenuation reduces the amplitude of the upstream p dyn driving at (20,0,0)
89 R E to 24% in the 18 mHz simulation (input = 30%) and 15% in the 25 mHz simulation (input 90 = 40%). Finally, we note that upstream p dyn driving in the 13-24% range is reasonable when 
Simulation Results
In all five simulations, the upstream p dyn fluctuations launch earthward propagating compres- and E ϕ . Along the noon meridian, the magnetospheric response in terms of B z and E ϕ fluctua-99 tion amplitude is roughly an order of magnitude greater than in the other field components.
100
The green trace in Figure 1a shows the magnetospheric response to the upstream p dyn fluctu-101 ations in the continuum simulation. Here, we plot power spectral density of the E ϕ time series 
134
The results from the continuum simulation also suggest a secondary preferential frequency
135
to the magnetospheric response, centered near 18 mHz. However, the upstream driving in the 136 continuum simulation near 18 mHz is weaker than the driving near 10 mHz, due to the filter-137 ing/attenuation described above. Thus, the amplitude of the secondary magnetospheric response 138 is weaker than the primary response near 10 mHz, and is not entirely resolved in Figure 1b due 139 to the color scale used. As we will see below, the amplitude of the secondary response near 18 140 mHz has two local maxima along the noon meridian, near 4 and 7 R E , in contrast with one local 141 maximum for the amplitude of the primary (10 mHz) response between 5 and 6 R E .
142
In Figure 2 , we plot radial profiles of E ϕ (top row) and B z (bottom row) root-integrated 143 power along the noon meridian for the five simulations in this study (columns). Root-144 integrated power (RIP ), plotted on the vertical axis in each of the 10 panels, is defined as: 
Discussion
The simulation results presented above suggest a resonant response of the magnetosphere In the simplest interpretation, magnetospheric MHD cavity modes can be thought of as stand-
170
ing waves in the electric and magnetic fields between a cavity inner and outer boundary. We con-
171
sider the magnetopause to be the cavity outer boundary and the LFM simulation inner bound-172 ary at 2.2 R E to be the cavity inner boundary. For the moment, we consider perfect conduc-
173
tor boundary conditions at the simulation inner boundary and magnetopause (E y , ∂ x B z → 0).
174
These boundary conditions impose half-wavelength standing waves in the radial direction be- magnetopause, E ϕ has oscillation amplitude nodes and B z has oscillation amplitude antinodes.
180
Moreover, between the boundaries, E ϕ has one oscillation amplitude antinode and B z has one 181 oscillation amplitude node, near 6 R E , all consistent with an n = 1 standing wave along the 182 noon meridian. Note that the continuum simulation results suggest that the fundamental fre-183 quency of the magnetospheric cavity is near 10 mHz. Thus, the upstream driving frequency 184 in the 10 mHz monochromatic simulation is near the fundamental resonant frequency of the 185 magnetospheric cavity and the n = 1 radial eigenmode is excited.
186
In the 5 mHz simulation, we argue that a cavity mode is not excited, which is supported by that the RIP value for the unresolved node should be less than 1 nT. This would correspond gests that the n = 1 and n = 2 radial eigenmodes are simultaneously excited in the continuum 222 simulation.
223
The results from the continuum simulation suggest that the fundamental frequency of the magnetospheric cavity configuration is near 10 mHz. To derive an alternate estimate, we consider the cavity frequency in a simple box geometry configuration [e.g. Wright, 1994]:
where V A is the Alfvén speed in the box, a is the box length in the X direction, and n is the to zero at the magnetopause both suggest that quarter-wavelength modes may be a more appro-
240
priate boundary condition at the magnetopause.
241
As discussed in Section 2, the speed of light in the LFM is set to an artificially low value,
242
which limits the Alfvén wave propagation speed. Above, we computed a phase speed of roughly Finally, we emphasize that the results presented in this study do not necessarily imply that 248 the fundamental cavity frequency of the real magnetosphere is near 10 mHz. A key factor con-
249
trolling the fundamental frequency of the magnetospheric cavity is the Alfvén speed profile.
250
The LFM simulations presented in this study do not have a plasmaspheric model and, thus, 
